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Title; Treatment nf ocular disorders 



H FIELD OF THE INVENTION 



The invention relates tc a method for treating ucular 
disorders, in particular to a method for treating retinal 
5 edema, and especially marnl^r edema. 
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BACKGROUND OF THE INVENTION 

Retinal edema ±c identified as an abnormal 
accumulation of fluid in retinal cells. Macular edema is 
identified as intraretinai tiuid in the macular -region. This 
phenomenon is often a complication of a variety of diseases, 
including ocular diseases audi tu» uveitis and may result in a 
decreased visual acuity. In fact, ryuhniri macular edema is 
the most important cause for visual impairment in uveitis. 

Retinal edema evolves from leaking retinal vessels of 
a deficient aqueous pump function by the retinal pigment: 
epithelium r.«n*. In order to diminish' the edema either the 
leakage should be e topped or the pump function should be 
regulated. 

Retinal edama jnsy result from a breakdown of the 
blood retinal barrier resulting in leakage from retinal 
capillaries ox by a reduction of the active transport ot 
fluid trom the retina towards the choroid, or both. 
Clinically important occuclae o£ retinal, and in particular 
macular, edeui* are loss of visual acuity and secondary 
structural changes of tfte retinal anatomy with photoreceptor 
loss. Until now, the main approach in treatment of retinal 
edema is treatment of the underlying disease, when possible, 
Vhu3, immune suppressive therapy in nvA-it-i* may lead tc 
inhibition of the inflammation and secondary to diminishing 
of macular edema. Symptomatic treatment of retinal edema 
includes treatement with various pharmaceuticals such as 
diclofenac eye drops, peri bulbar injections of betamethasone, 
acetazolamide and enalapril and prostaglandin inhibitors. 
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Although in a number of -cases, there is a relief of hh* 
discomfort caused or even a curs of the edema, there is a 
need for *n alternative method of treatment. In addition, 
there are types of retinal edema which do not respond to any 
5 of f.hft known treatments, e.g. idiopathic cystoid macular 
edema . 

M xt is an object or the present invention to find such 

r;i a treatment. 



It is a further object of the present invention to 
10 find u^w l^tsctUueiiLs lor retinal edema that could not be 
Ji treated successfully until now. 



SUMMARY OF THE INVENTION 

15 111 accordance tc the present invention, it hac been 

found LhcsiL Lhe objects ul Lhs invention can be achieved by 
tiae administration to a patient of compounds that bind to at 
:=y least one somatostatin receptor, euch ac hSST-1, hSST 2, 

hSST-3, hSST-4 cr 10597-5, and preferably to at least the ' 
20 hSST-2 receptor, and more preferably tc the hSST>2a receptor, 

DETAILED DESCRIPTION OF THE INVENTION 

In accordance with the "present invention, it has been 
25 found that a beneficial effect is obtained when compounds 
that bind to at least one somatostatin receptor are J 
administered to patients- suffering from retinal edema. More 
in particular, if patients suffering from cystcid macular 
edema are treated with compounds that bind to somatostatin 
receptors, er.'r.h as hSST-1 , hflST-2, hSST-3, hS&T-A or hSST-5, 
it was found that the edema diminished or even disappeared. 
Fux-LLei lull animation reactions decreased. 

Preferably, said compound binds to somatostatin 
receptors in the nanomolar range , 
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In a preferred emhodiment of the method of the 
invention, the said compound bind* to a hCST-2 receptor most 
preferably to a hSST-2a reoeplux , 

The ocular disorders to be treated «-rp generally 
S caused by retinal edema, mere in particular by macular edema, 
and particularly by cystoid macular edtsm* ( QMS ) . Further it 
has been found chat idiopathic CMS also diminishes. 

In accordance with the present invention it has been 
found that the somatostatin receptoi binding compounds in the 
10 wetlicd of treatment of the present invention have a number- of 
beneficial efface. These effects can be subdivided in three 
categorieo . 

Category- (i) is associated with the stopping of 
leaJcage in fit-.ing and new ocular vessels. This effect ic 
15 relevant to e.g. the treatment of macular edema, accumulation 
of subrs-tijittl fluid, exudates in age related macular 
degeneration (AMD) and exudates in diabetic retinopathy <DS) . 

Category (2) deals with the restoration and/or 
regulation of reLinal piument epithelium function with 
20 respect to fluid and ion transport. Typir*1 examples are 
selected from AMD exudatec, DP. exudates, central serous 
chorio- retinopathy (CSCR) , macular edema and accumulation of 
subretinal fluid. 

In Category <3) neovascularization in AMD and DR is 
25 inhibited. A typical example is selected from subretinal 
ne ova scularization. 

Utility preference is given to category { 2 ) and (2) ; 
even more preferred is category (1) . 

Accordingly, the present invention relates to a 
method of treating an ocular disorder of category (1), (2j 
and (3) which method comprises the aduiliil* LtdLiuri of a 
e.omcitustatin analogue to a patient. 

Suitable compounds rn be used in the method cf the 
preeent invention belong to the naturally occurring class of 
the somatostatins. Somatostatin is a neuropeptide which 
constitutes a multi gene peptide family with two principal 
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bioacLive products, somatostatin- 14 and somatostatin-28 . It 
acta on multiple org^nn "including the brain gut, endocrine 
glando, pancreas, kidneys and -the immune system (Reichlin S, 
Somatostatin (first: of two parts) . N fingl J wed 

19a3;30<5s14$5-501, Reichiin S. Somatostatin (second of two 
parte). N Engl J Med 1DS3 / 309 = 15S5S-G3 , Krulich I, Dhariwal 
ap, wcCariri SM. Stimulatory and inhibitory effects of purified 
hypothalamic extracts on growth hormone release from rat 
pituitary in vitro. Endocrinology i960 / C3 : 703 - 3C , Brazeau P, 
Vale W, Biirgua R, L_uy N, Butcher M, Rivier J, Guillemin R * 
Hypothalamic polypeptide that inhibits the secretion of 
immunorQactive pituitary growth hormone. Science 1973/172:77 
B f Lucey MR. Endcyeiiuus yuinaloslaL.Lii and the gut. Gut 
iycSe>;^7:4b7-67, MehlerPS, Sussman AL, Maman A, Leitner TW, 
Sussman KE. Role of insulin secratagoguee in the regulation 
of somatostatin binding by isolated raw islets. J Cliri Invest 
iV^U;d6:ii^4-B) . Somatostatin' binds to 5 types ot G-protein 
coupled transmembrane receptors (est) (Schonbrunn A, Tashjian 
H Jr. Characterization of functional receptors for 
somatostatin in ra pituitary cells in culture. J Biol Chem 
1978 ; 253 : £472 -33. Reubi JC, Kvols LK, Krerming EP, Lambert e 
SWCT. Distribution of somatostatin receptors in normal and 
tumor tissue. Metabolism L99Qt3S suppl 2:78-61, Patel xC, 
Gr&*-nwnnA MT, wars Tynska "AT, Pahett a R, Srikant CB. All five 
cloned human somatostatin receptors (hGGTn.l-5) are 
functionally coupled to adenylyl cyclase, Biochem Biophys Res 
Commun 1394 ; 138 : 605- 12 ) » Somatostatin analogues can be used 
as well. 

Mure in general, the somatostatin class is a known 
class of small peptides comprising the naturally ar.r.'* : rr i ng 
somatostatin- 1*1 and analoguea having oomatooratm related 
activity, e.g. as disclosed by A.S. Dutta in Small Peptides, 
vol. 19, Elsevier US33] . By tne term a "somatostatin 
peptide" or "a somatostatin analogue" as used herein is meant 
any straight cr cyclic polypeptide having a structure based 
on that of the naturally occurring somatostatin- 14 wherein 
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one or more am-.no acid unics have been omitted and/or 
replaced by one or more ochei: amino radical (a) and/cr wherein 
one or more functional groups have h**n replaced by one or 
more other functional groups and/cr one or more groups have 
been replaced by cne or several other isosteric groups. In 
general, the cerm covers all modified rier-ivatives of the 
native somatostatin which exhibit a somatostatin related 
activity e.g., shat bind to ac least one somatostatin 
receptor (hSST-1, hSST-2, hSST-J, hSST-4 or hSST-5) . 
preferably to at ieasr. the hSST-a receptor. 

The terme a somatostatin, a somacoy Latin peptide and 
a somatostatin analogue are used within this disclosure as 
synonyms . 

Cyclic, bridged cyclic and straight -chain 
somatostatin analogues or derivatives are Known and have hmm 
described together with processes for their production e.g. 
in tJR-A-4. 310,518, US-A-1, 235, see and EF-A-0 001 25«, the 
contents thereof, in particular with respect to the 
compounds, being incorporated herein by reference. 

Preferred somatostatin analogues are e.g. compounds ot 
formula (I) . 
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A ." C«rS-Y,... CKf-S-Y, 

>-CH-Tr-SCDE-NH-CH-G 

A- 0 



wherein 

A is C^alkyl, C,. l3 phenyiai:<yl or a group of formula S.CO-, 
whereby 

30 (i) r ie hydrogen, C t . ;i alkyl, phenyl or C 7 . 10 phenylal3cyl , or 
<ii) S.CO- is 
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a) 



a n-phenylalanine rasidue optionally ring- subsc icutetj. 
by halogen NO,, mi,, OH, Chalky 1 and/or C,. 3 alkoxy; or 
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b) the residue uf a. natuxctl ox a synthetic a-amino-acid 
other than dftfi n*d imdftr a) above, or of a 
ccrrcoponding D amino acid, or 

c) a dipeptide residue in whirh hhft individual amino arid 
residues are the same or different and are eelected 
from those defined wider a) and/or b) Above, 



10 



the a-amir.o group of amino acid residues a) and b) and the 
N- terminal amino group of dipeptide residues c) being 
optionally mono- or di-C 13 alkylated or substituted by 
C^alkanoyl ; 

A is hydrogen or C a 3 alkyl, 

15 Y x and Y 2 represent together a direct bond cr each of the Y A 
and Y z is hydrogen 

B is -Phe- optionally ring-substituted by halogen, NO a/ 

NII 3 , OH, C,. 3 alkyl and/or C 10 alkoxy (including 

20 pentaf luoroalanine) , naphtftyl alanine or 

pyr i dy 1 alanine, 

C is (L) -Trp- or (D) -Txv- optionally a-N-methylsted and 

optionally benzene-ring--$uibsti tilted by halogen, N0 2 , 
25 NH 2 , OH C.^alkyl and/or C^alkoxy, 

D is Lys, 4-arhi noryc:"! nh^xy" Ala or 

4 - ami no cycl ohexyl Gl y 

30 E is Tnr, Ser, Val, Tyr, ILe, Leu or an ammobutyric or 

arninoisobutyric acid residue 

G is a group ot :ormuia; -COOR,, -C3ijOR 10l -c:OKR ia R la cr 
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N 1 — X, 



wherein ] 
5 R* is hydrogen or C I3 alJcyl, 

R^p is hydrogen cr ths residue of a physiologically 

Acceptable, physiologically hydrolysable ester, 
K ta is hydrogen, C 13 alkyl, phenyl or c,_ ic phenyl-alfcyl, 
R 12 is hydrogen., alley 1 or a group of formula -CTT(B i3 )- 

10 . X x , 

R 13 is CHaCH, - (UU^-Wi, -(CH^-CH, or -CK(C30OH or 

represents the substituent attached to th« a-carhnn 
atom o£ a natural or synthetic a -amino acid (including 
hydroqen) and 

15 X, ■ is a group of formula -COOfc,, -CK 2 OR. 0 - or -CO-NR l4 R 13 
wherein 

H 7 and R 10 havft r.hA meanings given above, 
R :f ia hydrogen cr C,. 3 alkyl and 

20 R„ ' is hydrogen, C^alkyl, phenyl or C 7 _ 10 yhenylalfcyl, and 
R i« 1 « hydrogen or hydroxy, 

with the pL-cjviipcj Ll;aL 

when R ia is - CH (R l3 J -X. then R ta hydrogen or methyl. 

25 

wherein the residues B, D and E have the L- configuration,, and 
che residues in the 2- and 7*-position each independently have 
the (L) - or (D) -configuration, 

30 in free form or in phannaceutically acceptable salt or 
complex form. 

individual compounds of fcmula I suitable in accordance with 
rhp. prftsftnr. invanninn ar« the following 3cmatostariii 
3 S analogues : 
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(D) Phe - tys-Fhe- £U) Trp-Lys-xhr-tys - Ty r - o 1 
also known as octreotide 



5 h. CD)Phe-cys-xyr- (JJ)xrp-Lys-V£l-cys-ThrNH a 



(D) Phe-Cys-Tyr- (D ) Trp - Lys- Val - Cys - TrpNH 2 
also Jcnown as vapreotiae 



10 d. (D)Trp-Cys-Phe (C)Trp Lyo - Thr - Cy e - ThrNH 2 



I i 

(D) Phe-Cys-Phe- (B) Trp - T,y« - Th r - Cy b - ThrNK a 



f . 3- (2- (Naphtiiyl) - (D) Ala-Cya-Tyr- CD) Ti-p-Lys-Val-Cys- 

15 ThrNK 2 

also Jcnwown ao lanreotide 

| j 

g. (D) Phe-Cys-Tyr- I'LO Trp-Lys-val-Cys-0-Nal-NH, 



2 0 h. 3- (2- (Naphthyl) - (D) AI a-Cys-Tyr- (D) Trp Lyo -Val-Cye-0- 

Ntel -MH- 



i. (EJPhe-Cys-ji-Nai- (D)Trp-Lys Val Cyo-Thr-NH 2 



25 j . (D) Phe-Cys-Tyr- (D) Trp - Ly s - Lau - Cy e - Thr - NH 2 

k. (d) Phe-lys-Tyr- CD) Trp-Lys-cys-lrhr-NH^ 

More preferred compounds cf formula (I) arc compounds (a) 
30 Oc) . 

A highly preferred compound of formula (I) is octreotide. 
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Compounds of formula (I) may exi3C e.g. in free from, salt 
form or in the form of complexes .thereof. Acid addition salts 
may be formed with e.g. organic acide, polymeric acido and 



inorganic acids. Such *«id addition salt toziM include e.g. 
the hydrochlorides and acetates. Comply are e.g. formed 
from compounds of the invention on addition of inorganic 
substances, e.g. inorganic sales or hydroxides such/ as 0*- 
5 and Zu-salts, and/or and addition of polymeric organic 
Slits tanrss. 

According to the invention, the compound binding to 
uomatoscacin receptor is preferably administered in the" form 
of a pharmaceutical composition, by any conventional route, 
10 in particular cnterally, e.g. orally, e.g. in the form of . 
tablets, capsules, drink solutions, emulsions or 
microemuls.-ion preconeentrates, naeally, pulmonary (by 
inhalation), parenteraily, e.g. iu the form of injectable 
solutions ox- suspensions, or topically. The compound is 
preferably administered parenteraily, typically 
subcutaneouely, e.g. by injection and/ox illusion 

In a. further aspect, the compound capable of binding 
to a somatostatin is administered topically to an individual, 
typically in the form of an ophthalmic liquid preparation 
(eye drop), in the £ UA1U of a gel an<2/or ln the tQnn of an 
ointment . 

The compound capable of binding to a somatostatin 
receptor may also he administered locally e.g. intravit really 
and peribulbarely. 

the amount administered is determined taking into 
account various factors such as the etiology and severity of 
the desease, and the patient • s- condition . A. somatostatin 
analogs n,*y be administered, e.g. cubcutaneoualy in a dosaye 
rangs of about 100 ag to 10 mg per day as a single dose or in 
divided doses. Thus octreotide may be administered at a dose 
Of trom 0.7 mg to 12 mg twice or three times daily, when 
administered as a slow release form, such fuxmuiafcion may 
comprise the somatostatin peptide in a concentration from 2-.fi 
to io% by weight. The release period' of such a formulation 
may be from 1 week to about 2 months. 
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THE BEST MODE 

The best results up to now have been obtained by 
using octreotide as the somatostatin receptor binding 
compound. ?hasa results are elaborated herein-belov: 

The present invention will be further illustrated by 
the following non-limiting examples. 
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EXAMPLES 



Treatment of cystoid macular edema 

A 21 year old man was found ro have moderate color- 
15 vision defects at routine examination. Oth» y^r l;at-.«r, hp. 
noticed blurred vision. Ilia visual acuity was 20/50 in the 
right eye and 2 0/40 in the left eye (by Snellen chart) . 
Because ha had bilateral cystoid macular «ripm*, hp. was 
treated with diclofenac eye drops , peribulbar injectior.G of 
20 betamehta3one, acetazol amide, and enalapril without 

benef i ci fiffprt*. on r.hp p.dpma or visual acuity. His visual 
acuity slowly deteriorated in the oubocquozit yearn. When we 
examined the palieiit Lhiee yyary alLer h« fixsL noted 
blurring of his vision, his visual acuity was 20/100 in each 
25 eye, the macular regions showed large cystoid lesions and 

there was no iulraouulax' LrillciUuuciLion (anterior chamber flare 
or nftllfl, vireoua cells, -vascular sheathing, exudates, or 
pare planitie) . He had no family history of macular ©dama . 
FluorBHUttlii cmyioyraphy showed accumulation of dye in the 
3C cystoid lesions. Because the previous therapy had failed to 
correct the problem, the patient was treated with octreotide. 
100 jxg subcutaneous ly :hrcc timco daily, after he "gave 
informed' consent, tie noted vi3ual improvement after six 
week*, and wh^n hRfthAr! aft.P.r sight weeks his visual acuity 
2 5 was 2 0/40 in the right eye and 2 0/50 in the left eye, 

OphLhalmuweopiuctlly, Lhe oy&L& had dried. The injections were 
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stopped four weeks Idler, because there was no further 
improvement . 

Within two weeks the patient noticed increased 
reading difficulty, his visual acuity was 10/50 in each eye, 
5 and fiomp rlin'rt was obsArv^d nphthal mr>srinpi cal ly. TrftfltmAnt 
with 100 \xq or octreotide subcutaneously once daily was 
resumed. Tlixee months laLex the patieiiL's visual acuity wcib 
20/40 in each eye; tiuorascein angiography showed some toveal 
fiuoraseein leakage. He stopped treatment a second time,- 
10 after four weeks his visual acuity was 20/70 in the right eye 
and 2 0/50 in the left eye, octreotide therapy was resumed, 
and four weeks later his visual acuity was 2 0/40 in each eye. 
The patient had no side effects from the trssatm^nt , The 
decreased macular edema during treatment with octreotide, the 
15 recurrence after stopping treatment, and the response after- 
restarting it suggest that the changes were due to 
octreotide. 
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example 2 

Patients 

5 Patients were treated in accordance to the 

declaration of Helsinki, m this study, 10 consecutive 
patients fron the Department of Ophthalmology, Brasmus 
.University Medical center, and the aye hospital Rotterdam, 
were selected because of refractory CME due to chronic 
10 uveitis. Since CME in Uveitis can be influenced in time by 
multiple factors,, only patients suffering from macular edema 
fnr more than $ months were included, regardless of their 
immune suppressive treatment. Six patients had bilateral CME 
and four patients unilateral. Three patients with pars 
15 planitis needed no treatment fcr their inflammation but still 
had marked CME. Fluorescein angiography wao performed within 
one week before starting octreotide treatment. Octreotide 
therapy was given at tier informed consent had been obtained. 
Dosage was started with 100 ug subcutaneously, on the first 
day, two times 100 ug on the second day and three times 100 
fig from the tnard day onwards, wnen peasaele, the long-acting 
repeacable (LAR) formulation wac prescribed in a dooagc of 20 
mg per 4 weeks intramuscularly, which became available" during 
the studies. The dose of- patient 3, a 15 year old boy, was 
25 adjusted for his age to 10 rag per month (im) . Immune 

suppressive treatment was adjusted as based on inf lammaLoxy 
... activity. Visual acuity was. measured after i, 4, and 12 weeks 
of treatment. Fluorescein angiography was repeated after 
three months of treatment . 
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Clinical effects of octreotide 



35 



All patients concluded three months therapy, in none 
or the patients visual acuity or inflammation activity 
deteriorated. Four patients showed a decreased inflammation, 
leading to a tapered immunosuppressive therapy. 
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By stereoscopic eAaumiiaticxi the CME had dissolved in 
5 eyes and dirriished in a further 11 eyes. Fhmr^nien 
angiographic macular edema was clearly diminiohcd in only 3 
eyes, was diminished but alill visible in 9 eyes, and was 
5 unaltered in 3 eyes, in one eye the angiogram could not. be 
interpreted because of poor quali-y. No side effects were 
obaerved, except diarrhoea during the first days of HedUueiiL 
in 4 patients, ocular hypertension was measured in one 
patient at week 4, which was treated with timolol. 

0 

example 3 



Immuno histopathology 

15 For histopathology 3 human ftyps wr* nhta*ined after 

enucleation. Two cyco were enucleated because of malignant 
melanoma and one because of a painfull blind eye with corneal 
ulceration and pftrfnrsr.inn, showing extensive CME . In order 
to investigate the expression of comatootatin rcccptor3, 
20 imrnunohisLophemiUctl analysis was performed with rabbit 
polyclonal anti-somatoatatin receptor subtype -1 and -2* 
antibodies (anti-set x and anti.-ect 2A ) (Dournaud P, Cu YZ, 
Schonbrunn A, Mazella J, Tannenbaum GS, beauder A. 
localization ot the somatostatin receptor sst2A in rat: brain 
25 using a specific antipeptide antibody. J Ncurooci 

1596/16:4458-78). Speuif iually v£ the antibodies has been 
demonstrated before by Western Blot analysis. Frozen Mssim 
sections CSfim) mnunhPd nn nrcoated glass slides, were dried, 
fixed in 1-0% fomalir., rinsed in PBS and preincubated for 15 
30 min. at room temperature (kt) with iu% normal goat serum in 
P*.q/5%B£A. Incubation with anti-sec, and anti-sst^ antibodies 
(dilution 1:1000) was carried out overnight at 4°C* The 
sections were rinsed twice in PBS and incubated for 3 0 min. 
at RT with alkaline phosphar.as*-con jugated gr.ar.-anH -rshhi t. 
35 immunoglobulin (GaRig-AP, DC4 S7 , Dakopatts, Glostrup, 

Denmark) diluted 1;50 in P3S/5%3SA COnLaiiliny 2% uuruidl liucnaui 
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serum. Hereafter, the sections were rinsed f.wir:* with PBS. 
Alkaline phosphatase activity was revealed by new fucheine ao 
the chromogen in the presence c£ levaroiscle Lo LjIljuK. 
eudctjenous alkaline phophacase activity, followed by 
b hematoxylin staining. Controls for iinmur-ohistochemistxy 

included: l) omieeicn of the primary antibody, 2) incubation 
wiih wuruidl rabbit serum, 3) pre -absorption of the antiserum 
with the immunising p«pfc-irte- 

0 ImxnunohistcchemisLry 

The polyclonal antibodiea against ast 1 and ast 2A are 
apecific for human tsuutaLus Latin receptor 1 and 2a 
respectively. A red chromcgen was usftd ro differentiate from 

1 the brown pigment in the retinal pigment epithelium tRVB) , 

Ssti positive staining was xiuLed in ganglion cells 
and amacrine cells ot the inner nuclear layer, and r.h* 
photoreceptors. Sst^ was found in the inner and outer 
plexifomn layer, the inner and outer nuclear layer, stud Lh« 
apical membranous part cf the retinal pigment epithelium. In . 
thm retina with CME similar staining for sst 2A - was observed. 



